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[|f*Jf 1 ] SI T'H^ix^T^ Vf&Ftn-A' 
[€1 ] 



fyrl 




CsSl *K Pyrl, Pyr2, Pyr3, IVPyr 

4(4, ±x^2xii^3<n\i'\j-/imx'hxh. Hfris 

2 SO Kn-/l^fia U: t tf>?i6 ^TtJK.s^X 

(4^3«oa*^as?s^-cj)4. fit. jC2« 

[€2] 



R 2 (4H. »iHIK4tife^. ) 



0- 



Ut4] 



i? 



[•ft 5] 



9 



[€6] 



H 

( S 6 ^ R(4 , H X(4ltt«S 1 ~ 3 <7)M€*XST"£> 
L ) fc£l!^K£€TS7^[^«#, S7^t 

LTfriES i ^mxit-^my y 1 v 5 to y 
^««*^7 ^ y wtitfttgi&sgjttsm 

t€7] 




IVr'3 

Pyr' 1, Pyr' 2, Pyr' 3, Rtf 
Pyr' 4(4. £TA { S8X(4S9c7)*4^4^ggtt' 

fit. ^8(4 

[<ft8] 

,cho 



(558*. RWi, HX(4M*Sl-3i7)Mt7K^T- 
ft*. ) 
[ft 9] 



0" 



mm #4 § # s i t & t -t & msm 2 ttE« 

(Of h 7h°D y/l/Sj&K/l^ < U Wk-^fSaffi&SS&fS 

> -J-fcJfcRJH 3 (Cnd«^)-r I- 7 t'n ') ;l-iB(«Wf 

[0001] 

[fS^g-t*8ffi#iJJ *%BJ!(4. §t*&*7^ y 
>1S^tt&tf ^SBt^fctW-f-S . J: 1 9l¥L<(4, 
frffl&r- h 5 to y /i/S&*7i^7 ^ y y&tf* <DKi£t 

Tfirr t FX(4? V*WT 3 7 SfcsTcT 5 7<fK"*§ 
fc. ^7 * y y<7)X(4^<7)S*fiiR (Sfgtt) 

[0002] 
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r y -jvx)vy < y ym^&^ti. ztit> z&wm 
m-bxn^TJwm. mm, mmmam. mm. m 
uvm .w?a )ixmm<m mm t *s v mm $ 

^V"-TU-^S*^ftffl«*T"t. eyy 

momm < us.) mmmm^^m^m^ru 

[0 0 0 3] *fc, ^W^7^^ti7?t 

y v-<DihWtt® tbxh X)V7 4 ytmmmmti 

fttZW&ttll&X'iZfSj&LtzJ: o Izmm^xfiXiffi 

b^->tzx#j> { f>z n .^it^j.uii 
*^c(4> mxmitzmMWMmxzi. 

cmmmmifflL mm) tixm^mziix^z. 

H H* 

cho^) < 
H 

[ 0 0 0 6 ] £ fc#T'£ 1. 1 fifrfSS LT . ffilS 

^•N^f tl.^VL 7 i [I >MX'l&< . 7 4 '.J >ig 
V'&co^X tp t° o L ^ V — f V 5 1 

O ^jyf(TPyrPs) , IPMBjS 1 

[00 07] 

mztii±x^vm^u~)imxwmitzikmxte 

M7'J-fh5 bo y 4 y >it^9Xfc 

i. 

[00 08] 
[€1 1] 



i»tt£inF±§*5**j#o«s^;w7 -r y y {zmx-th 

frfmrmmcm*#fr7 a y ymcommmwmz 
^±comm^~ti z t tety^frx-bz. 

[0004] 

iwmmmixoti-mm] bo yeasts 
i¥fr>wv7 4 y>ntov^(i. ^7^ yy#tM 

Stt^i^-f. >lix^tM1-^#S(iJ,t y&t\ 
*^HJ!^iga(±. miey yficto 'J^g«tS£#o. 

s oco to y /p*e^x^7 -f y y££ffi 
ffit & - fc syi^/L-7 >r y ys^s^ffi^ffiffit-i> 

; t TftS o *^HM^J±. HIMijSESffl^T 2 , 4 -y 

ht. m*m)vm^ii7 a y w^oaitKoa* 

t - b°n -yp ay a t /3 ffi t ^ f - y »S£ & ^ U 

[0005] 
[ftlO] 




A B 

^10 




j<1 



Pyr3 



[0009] C^ltf, Pyrl, Pyr2, Pyr 
3, M'Pyr4ll ^T^2X(±^3«b°n-/^ 
T-*T . huIB2 SO tn-MS^ Liz i> <7)Xfo -> X 

X2xim3vm^smztimxfo& r , fi 

[00 10] 

[-fbi2] 

E 1 




'■(A) 001-342190 (P2001-342190A) 
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[€13] 
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[00 13] (5*3*. R i mfRH±, ^2mt) ] 

[00 14] 

[€14] 



[0 0 1 5 ] 4tf»$ j' T t. uAtn-il 



V 



[0017] ^6t"^Stil>^/PS^b°p-yHL^ 
[€16] 



H 

[0018] (^6^R(i. nx^mmmi-3(7)mit 

f#, ^ 7 W€^ft &S»«€^ftX(±M«&y b n 

->w&&T?9mLxm&t i ^#«x(±£«7 y - 

*7~h y bp U;mat!jf^7 < 'J 

[00 19] 
[€17] 

Pyr'1 




iVr'3 

[00 20] CS74J, Pyr' 1, Pyr' 2, Py 
r" 3, MPyr' 4tt, £T^'jt8XiM9 
S^g&en-^T&T h , S^lulE2a<?)b°n- 
/W% B E -£ t tz h CDXfc o T t> H < . 5*8 Xf i5$ 9 OS* 1 
ojHffi*il£S?&l>. fUL . ASH 

[0021] 

[€18] 



[0022] (5$8*. Ri(±, HX«:m«S1-3cO 

[0023] 
[€19] 



^)-CHO 



5S9 



[0024] (5$ 9*, R 1 1±. ^8t|3|t) ] 
[0025] il& L<(i. 'J -Offish 1 €^ 

h ^ tn y ^ y yit^mmmmth^m 

Xfc 0. lWWL<llil7'J -OlulES 1 €^i) 

tit 3 i t mm 1 1 h misr h ? bp y ^ast*°^7 
y w&thffixhh . 

[0026] 

5. 

A. *IKBraK^^7-f yy»4. tulB^5^b°p 
-;t/t5C6 ^Th/i/S/HSttn-zi'Sffl^S bc\h\zm 

8<0t?iifcffl^&*ll>, b'j7nn|l (TF A) . H 
#€1W. rM*^*x-f5-f (BF 3 0E 
l ) t> r J- ui' "ifS' -_^c t'Jntn- >i- tw 
hc\bifix-^h. ttz. &m7V-m\im\X}V7 1 
>)>mmmi-&mzt:ri->iwzmnitmb ix 

[0027] 

2, 5 /L-to-zHiftf b y bp y /W*7l^7 4 

y y€^a ( « , 0 m&mitvv s/i^b5tn y 

4-7 4 'J >'€•&« ) ( 2-H , 3-H+4-H , 5-H ) 

(134mg,2imol) M^J-i^t/S^bP-/!/ 
(246mg,2mmol) COii^ft^PK (lOOmL) tigi^U 11 

3 °o .X 7 7 -./I- -C HvC 1 iM'Mb LX> Of] 'T)\ ( 7 
3-y;W-300) *7A^n7f777CMttt. Ri 
-€(4» 1 0%777-/L—CH 2 C 1 2 }§«fcLT7/L- 
7 - M3H ?n7f/57^-( Merck-Ty P e60TLC ) f 

[0028] #€^1J«« 

1. 2-H: aW/3»/t/?/Pfb7tniJM/k7^ 

y vvc&fa 

R 1 =0.62; 1 HNMR ( DMS0-d 6 , 500MHz , 50°C ) :&(ppm)13.02 
(s,lH,pyrrole-NH),12.85(s,3H,pyrrole-NH),10.11(s,l 
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H,/3-CH0),9.89(s,3H, «-CH0),9.15(s,2H,£H)8.21(s,l 

H, pyrrole-«H),8.08(d,J=7.0 Hz, 3H, pyrrol e-«H) ,7.9 
l(d,J=6.0Hz,3H, pyrro le-/3H) ,7.39(s, 1H, pyrrole- /3 
H),-2.68(s,2H,inner-NH);lIV/vis(DMF):Amax [nm] 42 

I , 520 , 559 , 654 ; MALD I -T OF ; M/Z=683 . 4 (M + + 1 ) 0 
MALDI-TOF=Matrix-assited Laser Desorption Ionizati 
on-Time of Flight 

2 . 3-H : a 0 a 0 &T/4-H : a a (3 0 )V 5 )Vf V 7 b° 

0 U;MW7 < U 2^«Mttft(±irM^ffi 

Rj =0. 58; 1 HNMR ( DMF-d 7 , 500MHz, 20°C ) : 5 (ppm)12.83 
(br , 2H , pyrrol e-NH) , 12 . 81 (s , 2H , pyrro 1 e-NH) , 9 . 99 (s , 2 
H,/3-CH0),9.76(s,2H, a -CHO) ,9. 04(br, 4H, /3H)8. 91(b 
r ,4H, 0 H) , 8. 15(s, 2H, pyrrole-aH) , 8. 04(s, 2H, pyrrole 
-«H),7.81(s,2H,pyrrole-/3H),-2.83 or -2.85(s,2H,i 
nner-NH) 

3 . 5-H: a, a, a, /SJ&fcfU&Ur V 5 bo y )V#As7 

a y Wb-£ft 

Rj =0 . 55 ; 1 HNMR ( DMS0-d 6 , 500MHz ,27*0 : $ (ppm) 13. 14 
(s, 3H, pyrrole-NH) , 13. 00 (s, 1H, pyrrol e-NH) , 10. 10 (s, 3 
H,/3-CH0),9.89(s,lH, a-CHO) ,9.20(br,2H, /3H)9.07(m, 
6H, 0 H) , 8. 34 (s, 3H, pyrrole- a H) , 8. 27 (s, 1H , pyrrole- 
aH),8.11(s,lH,pyrrole-/3H),-2.79(br,2H,inner-NH) 

[0029] mm\2 

N-x , 4- i?^}V 5 ;t/ b° n -/HSWffcr h 5 b°n U 
)V-#}17 4 yy-ft-^S (2-Me,3-Me,+4-Me) <7)^ 0 
SefiftM 1 1 |5l«cO*1£Tt©S . ^ y * y'/l/* 5A;d? 
f^7 7^-l:ft l%^^7-;t/-CH 2 C l 2 ?g?gS: 

1 . 2-Me : a 13 (3 13 BK~* f7l-2, 4-^*/!- 5 )V~t \- 7 

Ri =0.78 1 1 HNMR (CDC1 3 ,500MHz,27°C) : 5 (ppm) 10 . 13 
(s, 1H , /3 -CHO) , 9 . 93 (d , J=3. 5 Hz, « -CHO) , 9. 13(m, 6H, 0 
H),8.84(s,2H,/3H),7.80(m, P yrrole-«H),7.69(d,J=5.5 
Hz, 3H , pyrrole- ySH) ,7. 50 (s, 1H, pyrrol e-/3 H) , 4 . 37 (s , 9 
H , CH 3 ) , 3 . 42 (s , 3H , CH 3 ) , -2. 67 (s , 2H, inner-NH) ; UV/vi s 
(DMF) : A max [nm] 421, 520, 559,654;FABMS;m/z«3lft) 
=783. 4 (100, M + ) „ 

2 . 3-Me : a 13 a 13 , &y'4-Me : « a 13 (3 ^)V-2, 4- 
i/tii)V 3 ;P~r b 7 t°n y 4 'J Mb-^tt 

Ri =0. 71 i 1 HNMR (CDC1 3 , 500MHz, 27°C) :S(ppb)10.15 
(m,2H,/3-CH0),9.96(s,2H,a-CH0),9.17(m,4H,/3H),8.8 
9(s,4H,/3H),7.83(s,4H,pyrrole-«H),7.71(S,2H, P yrro 
le-/3H),4.39(s,6H,CH 3 ),3.43(m,6H,CH 3 ),-2.66 Xfi- 
2. 71 (br,2H, inner-NH) 
[0 0 3 0] 

N->f y Tot/1-, 4-^'*;l^5 )Wu-)lWgtifr V 5 b 
O V)ltf)l7 A y Wb-^W ( l-iPr^-iPr, 3-iPr, +4- 1 

Pr) «S©t 0 



A.l-iPrOpB 

2.4-^'*;l/S;L~l--f VTnt7P-bn-7l/ (165mg, 1.0mm 
ol) M/3fi^bn-/NDCHC 1 3 (lOOmL) j^M^ 
£7 7tt7fX-f7-b (BF 3 OEt 2 : 12. 6^L, 0.10m 

■oi) &mt. m&iz-z lmrsmn-t^ . dd 

Q (2,3-y7nn-5,6-yy77-l,4-^y^7y) 
(170mg,0.75mmol) ^JD^, giBKT 1 BffSMfWS . 
Slfe^JSft* 1 yy*^*5A?n7F^57^-|; 
J^flttSil (y3-y;K-200:«akogel C-200, l%jt 
^y-^/CHjCljiMat) . ^^7-VCH 
2 C 1 ^SaS&LTl-iPrfcStfecDlStti: LTf^tl 
S. K*2 0% o 

1- iPr : 000/3 B^mt 

Ib±U >300 <> C ; !HNMR (CDC1 3 , 500MHz, 27°C) : 8 (ppm) 
9.94(d,J=2.0 Hz,4H,CH0),9.13(s,8H,/9-H),8.00(s,4H, 
pyrrolyl-aH),7.86(d,J=2.0 Hz,4H,pyrrolyl-/3H)5.84 
(sept, .1=6.5 Hz,4H,CH 3 ),1.8(d,J=6.5 Hz,24H, CH 3 ) , -2. 
60 (s , 2H , i nner-NH) ; 1 3 CNMR ( CDC1 3 , 125 . 65MHz , -50*C ) : 
8 (ppm) 180. 50 (CHO) , 155. 07, 138. 13, 133. 89(/3 C) , 131. 4 
l(pyrrole-a C) , 131. 24 (pyrrole- 0 C) , 130. 48, 127.66 
( 0 0 , 125 . 82, 1 12. 76 , 49 . 68 (CH) , 23 . 87 (CH3) ; I R (KBr ) : 1 
662.82cm~i(v(C=0));UV/vis(CHCl 3 ):Amax [nm] (eXl 
0- 4 )428. 5(57), 526. 0(1. 4), 568. 5(2.0), 662. 0(0. 87) 

(X^h^:Hl ) ;FABMS:m/zG3itK)=850.6(86, 
M + ),851.7(100.M + +1) ;HRMS(FAB) :C 52 H 5 1N804 [M + +l] : 
fflMBa . 4033 ; H-MI851 . 4139 ; j£##8f : C 5 2 H 5 0 N 8 0 4 H 
2 :fti:ffl:C,71.87;H,6.03;N,12.89.milJtt:C,72.26;H, 
6.00;N,12.50.7°O r-y-fbl^Pr : UV/vi s(lHFA-CH 2 C 
lj): Amax [nm] 454.0,709.0 
fc£fttf>±iBH2 ( a K m®2 ( b ) 

[003 1 ] B. 2- i Pr,3- 1 Pr,+4- i Pr<7)M® 
2.4-y */l Vrnb7kb°n-;t/ (165mg, 1.0mm 

ol) Rt/SnClj (379mg,1.0mmol) effi®. (1(W)»JS 

fn-;l (67mg,lmmol) £Jn*3fflfcT 1 BSHHfP 
?&. DDQ (340.5mg,1.5mmol) ZMl, 3 0#fltfF 

h?77-l- (Merck Type 60;lIX?y-/k/CH 2 Cl 2 ) 

/l./CH 2 Cl 2 ^^«B$S H B H tT^^2-Pr@fr^f#^ 0 
SSE75?S'3>'J&^3- i Pr&tf4- i Pr (1:1) 

2- iPr : a^^/3ff^W 

iHNMR ( CDC1 3 , 500MHz, 27°C ) : (J (ppm) 10. 17 (s, 1H, 0 CH 
0),9.94(d,J=1.0 Hz.lH, a-CH0) ,9.93 (d,J=1.0 Hz,2H, 
«-CH0),9.13(m,6H,/3-H),8.88(d,J=4.5 Hz,2H,/3-H), 
8.00(s,lH,pyrrolyl-«H),7.98(s,2H, P yrrolyl-«H),7. 
97(d,J=2.0 Hz,lH,pyrrolyl-«H),7.86(d,J=2.0 Hz.lH, 
P yrrolyl-y3H),7.84(d,J=2.0 Hz,2H,pyrrolyl-/3H),7.4 
9(d,J=2.0 Hz,lH,pyrrolyl-y3H),5.82(sept,J=6.5 Hz,3 
H,CH),3.99(se P t,J=6.5 Hz,lH,CH),1.80(d, J=6.5 Hz, 6 
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H,CH 3 ),1.79(d,J=6.5 Hz,12H,CH 3 ) ,1.27(d,J=6.5 Hz,6 
H , CH 3 ) , -2 . 59 (s, 2H , i nner-NH) ; UV/vi s (CHC1 3 ) : A max [ n 
m] 428. 5, 525.0,565. 5), 658.0. 
[ 0 0 3 2 ] 3-iPr : a 0 a 0 RX/i^Pr : a a 0 0^OM 

tt( 2mm\m\i J >tm^m'Ch h ) 

iHNMR (CDC1 3 , 500MHz, 2TC) : d ( PP m)10.17Xi210. 16 
(s, 2H , 0 -CHO) , 9 . 93X(29 . 92 (d, J=2. 0 Hz, 2H , a -CHO) , 
9.14(m,4H,/3-H),8.89(m,4H,/3H),7.97(m,4H,pyrrolyl- 
a H) , 7 . 97 (m , 4H, pyrrol y 1 - a H) , 7 . 84X(±7 . 82 (d , J=2. 0 
Hz, 2H, pyrrolyl-^ H) , 7.50X«7. 47(d, J=2.0 Hz,2H, pyr 
rolyl-/3H),5.81(m,2H,CH),3.95(m,2H,CH),1.77(m,12H, 
CH 3 ) , 1 . 25 (m , 12H , CH 3 ) , -2 . 62Xf ±-2. 68 (br , 2H , i nner-N 
H) 

[00 33] $mM4 

N--f yrnhVl^-r h 5 t°n y;WW7 -f U > yh'n>! 

1-iPr (17rag,0.02ramol) c7)t°n-/l/ (2mL)j§Mfc, h >J 
7ao|ti8 (TFA, 6.2//L0.08mmol) ZMz., MfiT" 
3 O^HHtff-f I, . h U x-f/l T 5 y ( Et 3 N ) 5r 

Sox, tn-^S^SfciOJXO^. 
WyU*^7W5A?n7>y77^- (Wakogel C- 
200) fciOiMtSflS. 

1 NNMR (2%Et 3 N/CDCl 3 ,500 MHz.Sfi) : S (p P m)9.14(br, 
8H, dipyrrometane-pyrrole-NH) ,8. 53 (s, 8H, /3H) ,7. 54 
( s , 4H , meso-py rr 0 1 e- a H) , 6 . 90 (s , 4H , meso-pyrrol e-yS 
H),6.78(d,J=2.0Hz,8H,di py rrometane-pyrro le-aH) , 
6 . 24 (s , 8H , d i pyr r ometane-py rro 1 e- 0 H) , 5 . 89 (s , 4H , d i P 
yrrometane-meso-H) , 4 . 64 (sept, J=6. 5 Hz, 4H, isopropyl 
-CH) , 1 . 53 (d , J=6 . 5Hz , 24H , i sopropy 1 -CH 3 ) , -2 . 42 (br , 2 
H,inner-NH);UV/vis(CHCl 3 ):Amax [ran] 438.5,539.5,5 
88. 0 , 680 . 0) ; MALD I -T0F-MS : m/z=1315 . 8 (M + +1 ) . -ff^fttO 
7"nhyfl3g:UV/vis(CH,Cl3):Amx [ran] 454.5,767. 
5 

[0 0 34] H»J5 

fM y 7n tVL-tf/P 5 ;P-r h y to 'J n^/i^? -r y y 

«N i £g#: 

1-iPr (315mg,0.37mmol) « Wl/Xygffit, ~'y77P 

r-fef-^r-fehy d90mg,o.74mioi) itat. mm&s. 
to. 75 mmmni-i . ^^smet^ s -t* 7 a 



!NNMR (CDC1 3 ,500 MHz,27°C) : £ ( PP m)9.86(d, J=1.0 H 
z, 4H , CHO) , 8. 99 (s, 8H , 0 -H) , 7 . 73 (s , 4H , pyrrol e- « H) , 
7. 69 (d, J=l . 0 Hz , 4H, pyrrol e- /3 H) , 6 . 96 (dd , 4H , pyrrol y 
l-H),4.53(sept,J-2.0 Hz,4H,CH),1.69(d,J=6.5 Hz, 24 
H,CH 3 );UV/vis(CH 2 Cl 3 ): A max [nm] 429.0, 538.0 ;FABM 
S : m/z ("mm ) =906 . 4 (93 , M + ) , 907 . 4 (100 , M + +1) . 

[0035] mmme 

N->f V7n bVU-x h 5 t°n y ;b*7b7 -f !J yN i Sg* 
€^-»7 (235rog,0.26mmol)cDh°n-/t4§}«t, TFA 
( 19 . 9u L , 0. 26) £ SKX. , ISiB is 3 B^RB ff 

'}&.<mmzmt. vu~)vm^zxnnm 

< , m&OZj&mtfy 5^ayM ^7 n? b ^'5 
74- (Merck Type 60) {Z X OftfffiSflS . ^7-/b 
/CH 2 CI 3 j^BI&Fh L X%£com#CD{b&® &1R»4 6 

!NNMR (CDC1 3 ,500 MHz.Mim) : & (p P m)9.08(d, J=3.0 H 
z, 8H , 0 -H) , 7. 31 (dd, 4H, pyrrole- a H) , 7. 12 (dd , 4H, pyrr 
ol e- a H) , 6 . 96 ( dd , 4H , P y rr 0 1 e- 0 H) , 4 . 53 (sept , J=6 . 5 H 
z,4H,CH),1.69(d,J-6.5 Hz,24H, CH 3 ) ;UV/vis(CH 2 Cl 3 ) : 
Amax Cnm] 433.5,544.0:588.5 {X^YlV. 03) ;F 
ABMS:i/z(X3fiK) =794.4(100, M + ) . 

[ o o 3 6 ] mattfivy a y yffliiN i comzz 

n, Mg, Ca, Sr, Ba, Sc, Y, La, Ce, 
Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, E 
r,Tm, Yb. Lu, Ti , Zr, Hf , V, Nb, 
Ta. Th, U. Cr, Mo, W, Mn, Tc, Re, 
Fe, Ru, Os, Co, Rh, Ir, Pd, Pt, C 
u, Ab, Au, C d, Hg, A 1 , Ga, In, T 
1, Si, Ge, Sn, Pb, As, Sb, Bi mTW 

[0037] 

[0ffico®m»ij] 

[HI] 3 Ol-iPr : /9 0 0 0 &<7)X^7 h!l 
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